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NUTRITIONAL PROBLEMS OF CHILDREN 


A third Diet Conference held at the June, 
1961 meeting of the Medical 
Association, and sponsored in part by the 
Nutrition concerned — prob- 
lems of current interest requiring diet as 
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a tool in pediatric treatment. Dr. Selma 
Snyderman of New York University Medical 
School discussed phenylketonuria. She did 
so as a well-informed investigator of amino 
acids in nutrition, ex- 
perience in the treatment of children with 
phenylketonuria. Dr. Snyderman_ pointed 
out that beside the genetically determined 


with considerable 


block in tyrosine production there are also 
metabolism and 
of pigmentation of the skin, eczematous 
eruption, increased sensitivity to epineph- 
rine, and reduced thyroxine formation. 
The accumulation of phenylalanine is so 
rapidly damaging to the brain that little 
therapy by diet is possible in ie established 
But, siblings of 
children with phenylketonuria tend to have 
the same disease, with abnormally high 
levels of phenylalanine appearing in the 


abnormalities of melanin 


case. since subsequent 


plasma three or four days after birth, 
treatment by diet can be begun very early 
in the afflicted siblings of known cases. 
The problem is not simply one of com- 
pletely removing for a 
certain of this 
amino acid is necessary for growth. There- 
fore, one first removes essentially all phenyl- 
alanine from the diet of a newborn child 
and then adds small increments until the 
beginning of weight gain and normal plasma 
phenylalanine that the 
minimum necessary amount is being given. 
That amount is usually approximately 30 
mg. per kg. per day, as compared with the 
180 mg. of phenylalanine per kg. which a 
normal milk intake would provide. On the 
administration of such a minimal amount 


phenylalanine, 
though variable amount 


levels indicate 


of phenylalanine, electroencephalograms of 
infants who have already seemed sluggish 
and of very low intelligence have shown 
considerable improvement. In infants in 
whom treatment is begun after the im- 
mediate newborn period, the amount of 
intellectual improvement depends on the 
age of the child and the amount of damage 
that has already occurred. 

In a sibling of two affected children, 
abnormal phenylalanine levels in plasma 
were found at three days of age and the nec- 
essary dietary limitation, first to no phenyl- 
alanine intake and then to 50 mg. per kg. 
per day, was begun at that age. The child 
now tests normally for intelligence at ap- 
proximately five months. Another child, with 
treatment begun at nine days, is now 21 
months and actually ahead of normal intel- 
ligence. 

Among numerous interesting details is 
the fact that cord blood of the affected 
newborn infant is usually normal since the 
mother’s enzymes substitute for those of 
the infant. It may be best, therefore, to 
test the blood of the suspected newborn 
after feeding a normal diet for a day or 
two so that the abnormal levels will be 
more apt to appear. Special foods or com- 
plete diets available from commercial firms 
will lower the phenylalanine intake as 
much as is necessary. Although these are 
both unpalatable and expensive, mothers 
will usually administer them since the 
alternative is so disturbing. A difficulty to 
be faced with any infant not intellectually 
normal is that treatment must be continued 
at considerable expense to induce even a 
moderate improvement. It is not known 
whether the metabolism of some of these 
children will spontaneously improve; al- 
though that hope is a major reason for con- 
tinued diet therapy. 

Phenylketonuria is a rare disease. Among 
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children registered at well-baby clinics in 
New York City (many of them Puerto 
Rican) no cases have been found in 
the last two years. The incidence is 
perhaps one child per 100,000 born, and 
such children may now be discovered before 
they ever get to well-baby clinics. The 
eczematous lesions of 20 to 30 per cent of 
these children offer some opportunity of 
selection for testing for phenylketonuria, 
but irreversible cerebral damage may have 
been done by the time the eczema appears 
(at three or four months). The possibility 
of a mild trait in adults, rather than the 
full-blown disease, is not entirely evaluated. 
Carriers of the recessive gene may be 
demonstrated by load tests with phenyl- 
alanine. Such individuals convert only a 
small amount of administered phenylalanine 
to tyrosine. Their response to the test is 
between that of the normal individual who 
shows a marked rise in plasma _ tyrosine 
and the phenylketonuric patient who shows 
no response at all. 

Perhaps the most striking result of such 
work is its stimulus to research upon mental 
retardation of all kinds, in the hope of 
finding other metabolic disorders the treat- 
ment of which may result in prevention of 
retardation. Dr. Snyderman mentioned 
“maple syrup urine disease’ as an example, 
although still rarer than phenylketonuria 
of this type of disease. One infant with 
maple syrup urine disease is now under 
treatment with a completely synthetic 
diet that limits the intake of the branched 
chain amino acids. 

Dr. M. Rubin described the effect of 
water restriction and food restriction upon 
renal function of normal children and noted 
the elevation of limited urine osmolarity 
by a high protein diet. He pointed out 
that in glomerular disease, with the re- 
absorptive function of the tubule unim- 
paired and filtration the main function 
disturbed, dietary treatment may at first 
consist largely of administration of water 
in amounts sufficient to cover insensible 
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loss and urine volume. At Children’s Hos- 
pital in Buffalo, no protein is given to 
children with severe glomerular failure, 
and sugar in the form of candy, together 
with adequate water, make up most of the 
temporary intake until the azotemia clears. 
In absence of severe glomerular failure, 
neither high nor low protein intake affects 
the ultimate course of the disease. In 
nephrosis (except the chronic mixed form 
with glomerular damage also present) 
changes in body weight and urine volume 
are carefully observed; the diet contains a 
reasonable level of protein but is adjusted 
in water and restricted in salt as indicated 
by the above evidences of the course of the 
disease. There is evidence that with more 
dietary protein (up to 5 g. per kg.), more 
nitrogen is retained. When cortisone therapy 
is used, increase of potassium in the diet 
may be necessary. This increase should be 
guided by blood samples or, perhaps even 
better, by electrocardiographic evidence of 
hypokalemia. 

In acute renal shut-down, of whatever 
cause, reduced filtration of urea, acids, and 
electrolytes (especially potassium) neces- 
sitates avoidance of protein in the diet 
temporarily, and of such substances as 


fruit juices which contain rather large 
amount of potassium. Again, energy is 


provided by feeding simple sugar in the 
form of candy but oral or intravenous fat 
may also be used to spare protein more 
than carbohydrate alone may do. The 
danger of careless treatment of severe 
acidosis with large amounts of sodium- 
containing solutions, leading to further 
water retention, and the importance of 
considering the loss of concentrating ca- 
pacity, especially in patients scarcely 
voiding at all, were stressed. On the other 
hand, Dr. Rubin noted that electrolyte 
loss and water loss may suddenly become 
great when much urine is promptly voided 


at sudden recovery. Again, careful ob- 
servation of osmolar concentration and 


electrolytes in the blood serum, as well as 
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of the patient’s weight gain or loss, are 
fundamentally important in management. 

In managing the child with chronic renal 
failure, congenital or acquired, or with 
chronic nephrosis, Dr. Rubin advised the 
physician to discover which functions are 
lost or more depressed and to deal with 
these particularly. He pointed out that life 
can continue for ten years or more, even 
with glomerular filtration rate reduced to 
less than 10 per cent of normal. Such situa- 
tions require reduction of protein intake to 
the minimum necessary for growth —1 g. or 
even 0.5 g. per kg. per day—and correction 
of any tendency to acidosis with oral ad- 
ministration of aluminum hydroxide to 
‘ause insoluble phosphates to be formed 
in the bowel. Also, for the treatment of 
acidosis in chronic renal failure, Dr. Rubin 
advises the citrate solution originally in- 
troduced by Shohl (100 g. Na citrate, 150 
g. citric acid, 1 liter HO), 50 ml. per sq. 
meter per day to replace base lost. Extra 
water several times daily compensates for 
failure of concentrating capacity. The use 
of lactate or bicarbonate solutions was not 
mentioned. The possibility of underlying 
renal disturbance in any child failing to 
grow should be studied by simple measure- 
ment of the concentration and acidification 
of the urine. In disturbances of these 
functions one may cope to some extent with 
the renal cause, and thus promote slow if 
not actually normal growth, through careful 
regulation of diet. 

Dr. A. Kantrow’s recommended dietary 
‘are of diabetes mellitus in adolescents 
followed standard practices but with certain 
interesting additions and comments which 
stimulated considerable discussion. Dr. 
Kantrow noted that Fanconi had found a 
high incidence of nephropathy in diabetic 
children who had received a low protein 
diet. Whether this effect is due to less 
protein in the diet or to excessive carbohy- 
drate or fat is not known. Dr. Kantrow 
advocated that 15 to 20 per cent of all 
calories in the diet of adolescent diabetics 
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should be derived from protein. He recom- 
mended a water-soluble vitamin supple- 
ment (B-complex and C) in addition to a 
good general diet, for a diabetic adolescent. 
During periods of rapid growth, Vitamin D 
may likewise be added. He was questioned 
by several who doubted especially the need 
for a vitamin D supplement for children 
beyond the ordinary rickets age. 

The question of the proper food intake 
of the diabetic adolescent at times of physical 
exertion has been given a practical answer 
by those diabetic young men who are 
champion tennis players and who consume 
sweetened orange juice before and during 
tennis matches. It was recommended, 
therefore, that extra exercise by diabetic 
adolescents should be preceded or accom- 
panied by extra sugar, which may provide 
many of the needed calories without in- 
crease in insulin. A nondietary item of 
interest was Dr. Kantrow’s use of Orinase 
to prolong the insulin-free period when an 
adolescent is first put upon a diet after the 
discovery of diabetes. Insulin, of course, 
ultimately becomes necessary. In general, 
Dr. Kantrow believes that diabetes in the 
adolescent calls for a fully adequate diet 
with insulin coverage based on repeated 
urine tests, rather than for any modification 
of the diet which could interfere with 
nutrition or growth. 

Dr. Dorothy Andersen’s talk on the 
dietary management of fibrocystic disease 
aroused perhaps the most discussion of the 
morning. She noted the consistently and 
highly acid gastric juice in this disease, as 
well as the particularly inspissating material 
in bronchial and other glands; the common 
factor may be impaired control of salt in 
the secretion of al] glands. Since death when 
it occurs is usually from pulmonary in- 
fection, the question often asked is whether 
the susceptibility of these patients is a 
specific result of poor nutrition. It is no 
longer believed that nutritional factors 
are primarily responsible for their lowered 
resistance. 


A 
‘ 
4 
= 


356 


Dr. Andersen stressed the particular 
importance of diet in the first year or two. 
Subsequently, prevention of respiratory 
infection by drugs may become more im- 
portant and children usually manage to 
grow if their infection can be controlled. 
In fibrocystic children between one and 
five years, balance studies (without added 
pancreatin) indicate absorption up to 60 
per cent of protein and fat and up to some 
80 per cent of carbohydrate. Such mal- 
absorption may be compared with absorp- 
tion of 95 to 100 per cent of the three food 
substances by normal children. 

Dr. Andersen mentioned that soy bean 
protein is not as well absorbed or utilized 
for growth by children with fibrocystic 
disease as are other proteins. In general, 
two or three times as much protein should 
be fed fibrocystic children as ordinary 
children, whereas fat must often be reduced 
below the level in the usual diet of other 
children. The diet should not be fat-free; 
fat-soluble vitamins should be given in 
high quantity. One of the tests of fibro- 
cystic disease is, of course, the characteristic 
impairment of vitamin A absorption. There- 
fore, Dr. Andersen recommends 20,000 
units of aqueous (or 40,000 units of oily) 
vitamin A supplement daily, and the ad- 
ministration of extra vitamin K before any 
necessary surgery. She believes that these 


children are also deficient in vitamin E, 
although this has not seemed to harm them. 


Water-soluble vitamins advised on 


“general principles.” 


are 
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The position of pancreatin as a dietary 
adjunct for the fibrocystie child is not 
entirely clear. In Dr. Andersen’s experience, 
no amount of pancreatin entirely replaces 
all the pancreatic enzymes lacking; balance 
studies have not clearly indicated evidence 
of a definite and consistent effect on met- 
abolic balance. However, practice indicates 
the desirability of giving pancreatin to all 
younger children with pancreatic insuffi- 
ciency. During hot weather, unrestricted 
salt is given by adding about 2 g. in each 
day’s formula for infants and by encour- 
aging free use of the salt shaker by older 
children. Special dietary problems have 
arisen in the of five children with 
diabetes plus pancreatic fibrosis, and in 
several others who have pancreatic fibrosis 
plus cirrhosis of the liver. In general, it 
seems likely that the anemia often noted 
in fibrocystic disease is either due to hypo- 
vitaminosis K and the resultant tendency 
to hemorrhage, or to some sort of folic 
acid deficiency. Dr. Andersen advises the 
use of folic acid in the treatment of such 
anemia. 

The actual frequency of fibrocystic disease 
is not known because newborn infants with 
this disease in severe form often die soon 
after birth or in early infancy. Dr. Andersen 
felt that perhaps one in 2,000 children born 
had pancreatic fibrosis. Pediatricians must 
therefore deal with this disease considerably 
more frequently than with phenylketonuria. 

CLEMENT A. M.D. 
Harvard Medical School 
Boston, Massachusetts 
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atherogenic diets, 216 

in swine, after feeding various fats, 108 

of London busmen, 328 


NUTRITION REVIEWS 


relation to dietary fat, 25, 184, 244 
spontaneous variations in, 100 
dietary 
effect on organ weights, 184 
relation to rate of fatty acid synthesis, 113 
esters, blood and aorta levels, relation to 
exercise, 55 
feeding, effect on blood level, 293 
in aorta 
normal and atherosclerotic, 276 
relation to exercise, 55 
in liver 
effect of dietary fats on, 184 
effect of fat-mobilizing hormone on, 39 
in thiamine deficiency, 21 
labeled, in vitro incorporation into lipoproteins, 
N95 
synthesis 
effect of adiphenine derivative on, 251 
effect of dietary protein on, 113 
effect of triparanol on, 262 
in swine, effect of dietary fats on, 108 
Cholestyramine 
effect on blood cholesterol level, 292 
Cholic Acid 
dietary, use in production of atherosclerosis, 92 
Choline 
deficiency 
hemosiderin deposits in liver and kidney in, 
N160 
plus iron feeding, to produce experimental 
hemochromatosis, 83 
Chromium 
constituent of glucose tolerance factor, 348 
Citral 
effect on intraocular pressure, N96 
Citrate 
in bone, relation to fluoride intake, 124 
in urine, in vitamin Bs, deficiency, effect of 
magnesium on, 306 ; 
Cobalt (see Trace Elements) 
Cobamide 
vitamin By. forms in liver, 283 
Cod Liver Oil 
dietary, effect on magnesium utilization by the 
calf, 212 
Coenzymes 
Bi, coenzyme, chemistry of, 85, 283 
coenzyme A, in adrenal cortex, effect of ACTH 
on, 79 
coenzyme Q, effect on muscular dystrophy in 
guinea pigs, 20 
pyridoxal phosphate 
effect on transaminase activity of blood, 120 
in liver, effect of riboflavin on, 336 
TPNH, role in fat synthesis, 9 
Coffee 
consumption, in the U. S., SA33 
Cold 
effect on blood cholesterol levels, 100 
effect on coronary arteries and testes, N95 
Congenital Malformation 
incidence, relation to water hardness, 132 
Convulsions 
from hydrazides and desoxypyridoxine, 8 
in pyridoxine dependency state, in an infant, 227 
Copper (see Trace Elements) 
Coprophagy 
relation to thiamine-sparing by penicillin, 60 
role in vitamin K nutrition, 110 
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Corn 
oil, versus animal fat, in production of athero- 
sclerosis in the chick, 244 
protein, force feeding of, kwashiorkor-like 
results from, 118 
Cottonseed Oil 
effect on blood fat levels and atherosclerosis, 25 
Cow 
effects of excess fluorine on, 139 
milk, composition of, 308 
milk fever in, effect of vitamin D on, 141 
milk production by, effect of chlorpromazine 
on, 77 
radiosensitivity to I'*!, 237 
Creatine 
dietary, effect on arginine requirement for 
chicks, 49 
Creatinine 
clearance 
in hypercalcemic syndrome, 135 
in potassium deficiency, 242 
excretion, in infants and children, 68 
Cytochemistry 
liver, cell types in, 44 


Death Rate 
from infectious diseases, SA65 
Dehydration 
factor in management of heart disease, 35 
Dentin 
teeth, fluorine in, 139 
Diabetes 
atherogenesis in, 216 
blood saccharoid levels in, N254 
dietary control, relation to vascular disease, 
S: 
from niacin treatment of hypercholesterolemia, 


328 


in children, management of, SA353 
in mother, relation to body composition of 
offspring, 266 
obesity in, control by drugs, 202 
phenylketonuria in, 264 
Diarrhea 
in infants, parenteral fluid therapy for, 296 
Diet 
analysis, use in evaluating nutritional status, 
SA321 
British, Sr® in, 164 
fat-free, effect on blood and liver cholesterol, 
184 
formulas, for weight reduction, SA289 
habits, relation to production of atherosclerosis, 
213 
London busmen, atherosclerosis in, 328 
management, of heart disease, 35 
radionuclides in, 245 
relation to amino acid excretion in infants, 68 
restricted, effect on health and longevity, 305 
surveys, methodology, 6 
treatment 
of heart disease, SA161 
of phenylketonuria, 234, SA353 
Digestibility 
early versus late forages, 170 
3,5 Diiodothyroacetic Acid 
effect on blood and liver cholesterol, 250 
Dinitrophenol 
effect on methionine absorption, 16 
Disease 
angina, vitamin E therapy for, N63 


[Vol. 19, No. 12 


cardiovascular 
fat clearance in, 207 
incidence, relation to hardness of drinking 
water, 132 
chronic myelocytic leukemia, vitamin B,> 
clearance from plasma in, 200 
cystic fibrosis, ceroid deposition in, 168 
diverticulosis 
absorption defect in, 138 
anemia and steatorrhea of, treatment with 
vitamin and antibiotics, 299 
fibrocystic, in children, SA353 
glycogen storage, liver enzymes in, N127 
hemochromatosis, experimental, 83 
incidence 
in obesity, 
relation to food intake, 305 
infantile hypercalcemic syndrome, 135 
infectious, death rates from, SA65 
malabsorption syndromes, 138 
Mediterranean fever, fat tolerance in, N352 
nephritis, vitamin E therapy for, N63 
non-tropical sprue, absorption defects in, 138 
osteoporosis, calcium metabolism in, 269 
oxaluria, in vitamin Bg deficiency, 88 
phenylpyruviec oligophrenia, diet treatment of, 
z 
pre-eclampsia, vitamin E treatment of, N63 
protein-losing enteropathy, intestinal perme- 
ability in, 236 
pyridoxine dependency, 227 
rheumatic fever, incidence in Algeria, N191 
sprue, relation to lesions from neomycin, N191 
Whipple’s disease, electron microscope studies 
of macrophages in, 230 
white muscle disease, selenium treatment of, 
169 
Wilson’s 
copper depletion treatment of, 133 
role of copper in, 11 
xanthoma tuberosum, treatment with niacin, 
325 
Dog 
aortic coarctation, effect on experimental 
atherosclerosis, 179 
atherosclerosis, physiologic and _ pathologic 
studies of, 346 
DPPD 
vitamin E replacement, 217 
Drugs (see also Antibiotics, Antimetabolites) 
adiphenine’ derivative, effect on blood 
cholesterol level, 251 
amphetamine, for control of obesity, 202 
chlorpromazine, effect on milk production in 
cows, 77 
cholestyramine, effect on blood cholesterol 
level, 292 
diiodothyroacetic acid, effect on liver and blood 
cholesterol, 250 
dinitrophenol, effect on methionine absorption, 
16 
effect on ascorbic acid synthesis, 48 
epinephrine, effect on blood cholesterol levels, 
100 
for weight reduction, discussion, SA289 
hydrazides, effect on xanthurenic acid excretion, 
8 
induction of heart necrosis by, effect of chlorides 
on, 28 
isonicotinic hydrazide, effect on oxalate excre- 
tion, 88 
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penicillamine 
effect on amino acid absorption, 16 
use in treatment of Wilson’s disease, 133 
phthalylsulfathiazole, effect on oxalate excre- 
tion, 88 
procaine, injection in hypothalamus, effect on 
feeding behavior, 182 
propylthiouracil, effect on blood cholesterol in 
thyroidectomized dogs, 179 
tetraiodothyroformie acid, use in hypothyroid 
patients with hypercholesterolemia, 209 
triparanol, effect on bidod cholesterol levels, 
262 
vitamin E, use in nephritis, heart disease, 
abortion, N63 
vitamin K substitutes, toxicity for premature 
infants, 75 


Eating 
control, by hypothalamus, 182 
habits 
of obese people, SA289 
relation to production of atherosclerosis, 213 
physiology of, research in the U.S.S.R., SA129 
Eczema 
association with phenylketonuria, 264 
Edema 
in malnourished infants, 232 
use in evaluating nutritional status, SA321 
Efficiency 
physical, effect of food and water restriction 
on, 23 
Ege 
consumption, in the U. 8., SA33 
diet supplementation of rice with, 175 
production, relation to zine in poultry feed, 302 
Sr®” content, in England, 164 
thiamine in, of different breeds of hens, SA225 
vitamin B, content, N223 
yolk, feeding, effect on blood lipid levels, 293 
Electrocardiogram 
changes 
in aleoholie cardiomyopathy, 268 
in canine atherosclerosis, 346 
Electroencephalogram 
abnormal, in pyridoxine dependent infant, 227 
changes, in phenylketonuria, 234 
Electrolytes 
in muscle, in kwashiorkor, 272 
use in parenteral fluid therapy, for infantile 
diarrhea, 296 
Electron microscope 
studies of intestine, 
Embryo 
chick, malformations in, in zine deficiency, 148 
Enamel 
teeth, fluorine in, 139 
Energy 
metabolism, history of research in Soviet 
Union, SA161 
England 
diet in, Sr® content, 164 
Environment 
low temperature, effect on coronary arteries 
and testes, N95 
relation to nutritive values of food, research in 
the U.S.S.R., SA129 
Enzymes 
alcohol dehydrogenase, in liver, zine containing, 
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Whipple’s disease, 230 
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alkaline phosphatase 
blood level, effect of adiphenine derivative 
on, 251 
blood levels, in norethandrolone poisoning, 
in intestine, in zine deficiency, 111 
beta-glucuronidase, administration, in athero- 
sclerosis, 90 
cytochrome oxidase, presence of copper in, 80 
fructose-1,6 diphosphatase, in liver, in glycogen 
storage disease, N127 
glucose-i-phosphatase, in liver, in glycogen 
storage disease, N127 
glutamate isomerase, role of vitamin B,. co- 
enzyme in, 283 
hexosemonophosphate dehydrogenase, in meal 
eating versus nibbling animals, 9 
lactic dehydrogenase 
in liver 
effect of starvation on, 44 
in glycogen storage disease, N127 
lipoprotein lipase, in tumor-bearing rats, 53 
lipoxidase, effect on mucopolysaccharide syn- 
thesis in colon tissue, 91 
pancreatin, use in test for malabsorption syn 
dromes, 71 
phosphoglucomutase, in liver, in glycogen 
storage disease, N127 
phosphohexoseisomerase, in liver, in glycogen 
storage disease, N127 
pyridoxal phosphate oxidase, in liver, effect of 
riboflavin feeding on, 336 
succinic dehydrogenase, tissue levels in iron 
deficiency, 27 
transaminase 
blood levels 
in norethandrolone poisoning, 2 
in pyridoxine deficiency, 120 
in pyridoxine dependency, 
in vitamin By deficiency, 122 
in white muscle disease, 169 
in liver, effect of cortisol and pyridoxine 
deficiency on, 22 
py rrolase, inhibition by serotonin, 
17- 
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Erythrocyte 
life-span, in vitamin E deficient monkeys, 154 
Ethoxyquin 
vitamin E replacement, 217 
Eye 
Bitot’s spots, relation to vitamin A nutrition, 
104 


color, in phenylketonuria, 264 
copper deposition in, in Wilson’s disease, effect 
of penicillamine on, 133 
development, relation to growth rate and age, 
ati 
examination, use in evaluating nutritional 
status, SA321 
glaucoma, production by citral, N96 
Exercise 
effect on blood ammonia levels, 206 
effect on calcium absorption, 42 
relation to development of experimental athero- 
sclerosis, 55 
relation to myocardial infarction, in athero- 
sclerosis, 221 
Extracellular Volume 
in infants of diabetic mothers, 266 


FAO 
program for food relief, SA33 
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Fasting 
effect on excretion of fat-mobilizing hormone, 39 
ketosis, in pregnant guinea pigs, 187 
Fat 
absorption 
from jejunal pouch 
gastrectomy, 300 
in jejunal diverticulosis, 299 
in malabsorption syndromes, 
in non-tropical sprue, 138 
in pancreatic insufficiency, effect of pan- 
creatin on, 71 
animal, versus corn oil, in production of athero- 
sclerosis in the chick, 244 
balance, after cholestyramine, 292 
blood levels 
after beta-glucuronidase administration, 90 
after cottonseed oil feeding, 25 
after egg yolk feeding, 293 
after ethyl linoleate feeding, 117 
in meal eating versus nibbling chicks, 213 
in normal versus alloxan diabetic rats, on 
atherogenic diets, 216 
in swine, after feeding various fats, 108 
regulation by hypothalamus, N222 
relation to exercise, 55 
spontaneous variations in, 
body 
composition, relation to diet, 275 
in infants of diabetic mothers, 266 
measure of obesity, SA289 
measurement by K* content, 134 
relation to growth rate and age, 247 
relation to survival in starvation, 155 
deficiency, effect on pituitary and testes, 17 
deposition 
in aorta, effect of fatty acids, estradiol and 
sitosterol on, 338 
in arteries, effect of salt intake on, 331 
dietary 
effect on fluoride retention, 259 
effect on vitamin B, metabolism, 336 
relation of fatty acids to essential fatty acid 
deficiency, N127 
relation to atherosclerosis in the chick, 25 
relation to blood and liver cholesterol levels, 
184 


prosthesis, after 


138 


100 


fat-pancreatin for 
syndromes, 71 
intake, of London busmen, 328 
intravenous, clearance from blood, 207 
liver 
effect of dietary pectin on, 309 
effect of diiodothyroacetic acid on, 250 
effect of fat-mobilizing hormone on, 39 
in rats force fed with plant proteins, 118 
in thiamine deficiency, 21 
metabolism 
abnormal, in obesity, SA289 
in tumor-bearing rats, 53 
mobilizing hormone, nature and properties, 39 
skin, measure of obesity in children, 36 
stores, in pantothenic acid deficiency, 156 
tolerance test, in tumor-bearing rats, "53 
tolerance to, in Mediterranean fever, N352 
types, in normal and atherosclerotic aorta, 276 
vegetable, effect on atherosclerosis in chicks, 25 
Fatty Acids 
dietary, relation of chain length to depot fat, 
275 
distribution, in milk, seasonal variations in, 308 


test, malabsorption 


(Vol. 19, No. 12 


essential 
a disease, relation to type of dietary 
fat, N127 
role in cholesterol synthesis, 184 
esters, blood levels, effect of type of dietary 
protein on, 70 
ethyl linoleate, effect on blood and carcass 
cholesterol levels, 117 
in plasma and aorta lipids, 276 
linoleic acid 
atherogenic effects of, 333 
effect on depot fat, 275 
oxidation rates, effect of chain length on, 314 
synthesis, effect of dietary protein on, 113 
trans-linoleic, essential fatty acid activity of, 62 
unesterified, plasma levels in cancer, 137 
unsaturated, effect on lipid deposition i in aorta, 
338 


uptake, by skeletal muscle, 115 
Feather 
abnormalities, in poultry with zine deficiency, 
~ 302 


Feces 
thiamine in, after penicillin feeding, 60 
tocopherol in, effect of alfalfa factor on, 189 
Feeds 
alfalfa, carotene content of, 172 
cattle, use of chlorpromazine in, 77 
early versus late forage, utilization, 170 
efficiency, in the pig, effect of lactose diet on, 47 
poultry, zine needs i in, 302 
swine, sesame and soybean meals, zinc de- 
ficiency from, 111 
Fertility 
in cows, after I'*! damage, 237 
maintenance a4 antioxidants in absence of 
vitamin E, 21 
mink, effect of w hale liver diet on, N318 
Fetus 
growth, in copper deficiency, 28 
Fish 
raw, effect of feeding on iron absorption, 143 
Flavin Mononucleotide 
effect on pyridoxal phosphate level in the liver, 
Flour 
Sr® content, in England, 164 
Fluoride (see Trace Elements) 
Folacin 
absorption, in non-tropical sprue, 138 
requirement, N159 
Food 
additives, discussion, SA97, 227, N351 
analysis, use in diet surveys, 6 
consumption 
effect of hypothalamic stimulation on, 182 
in experimental hypertension, 57 
in meal eating versus nibbling chicks, 213 
in the U. 8., SA33 
restricted 
effect on health and longevity, 305 
effect on work output, 23 
use in evaluating nutritional status, SA321 
faddism, SA1 
fluorides in, 259 
habits 
in childhood and adulthood, 211 
of London busmen, 328 
relation to body composition, 9 
relation to kwashiorkor, 324 
relation to production of atherosclerosis, 213 
pemmican, use as emergency ration, 73 
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requirements, for space flight, activities of the 
Food and Nutrition Board, SA97 

research, in the U.S.8S.R., SA129 
sources of radionuclides, 164, 245, 253 

Food and Nutrition Board 
functions of, SA97 

Food Values 
nutrients, 
tables, 


in milk, 306 
use in diet surveys, 6 
N223 


vitamin Bg, in milk, 
Forage 
early versus late, 
Force Feeding 
effect on body composition, 9 
plant proteins, 
118 


utilization, 170 


kwashiorkor-like results from, 


value after injury, 123 
Formic Acid 

metabolism, role of cobamide coenzymes in, 85 
Fruit 

vitamin B, content, N223 


Genetics 
influence on nutrient requirements of hens, 
SA225 
influence on tooth characteristics, 311 
relation to nutritive values of food, research in 
the U.S.8.R., SA129 
Geriatrics 
bone fracture in the aged, relation to fluoride 
intake, 198 
Globulin 
binding of vitamin A by, 344 
blood levels, in the hippopotamus, N31 
gamma, blood levels, in vitamin B, deficiency, 
149 
hypogammaglobulinemia, absorption defects in, 


Glucose (see Carbohydrate) 
Glucose tolerance factor, 348 
Glucuronic acid 
blood saccharoid substance, N254 
synthesis, effect of drugs on, 48 
Glycogen (see Carbohydrate) 
Glycoprotein 
accumulation, in Whipple’s disease, 230 
Goiter 
research in the U.S.S.R., 
treatment, relation to 
cancer, 166 
Growth 
children 
in hypercalcemic syndrome, 135 
relation to obesity, 36 
with kwashiorkor, 324 
cirrhotic liver, after partial hepatectomy, N319 
decrease, after injury, 123 
hormone (see Hormones) 
mice, effect of intestinal parasites on, 12 
premature infants, effect of norethandrolone 
on, 2 
relation to body weight and functions, 247 
response, from glutamic acid, 186 
Guinea Pig 
intestine, use in assay of intrinsic factor, 177 
pantothenic acid deficient, blood studies in, 156 
pregnant, fasting ketosis in, 187 
pyridoxine deficient, antibody production in, 
315 
vitamin E deficiency in, 20 
Gulonic Acid 
synthesis, effect of drugs on, 48 
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Gynecomastia 
in the Bantu, 

Grass 
protein, 


Hair 
changes, after triparanol treatment, 262 
color, in phenylketonuria, 264 
Hatchability 
chicken eggs, effect of zine deficiency on, 148 
Heart 
calcium in, after feeding magnesium salts, 212 
changes, in normal versus alloxan diabetic 
rats, on atherogenic diets, 216 
cholesterol in, after feeding various fats, 108 
coronary arteries, effect of lowered environmen- 
tal temperature on, N95 
disease 
dietary management, 35 
in Algeria, N191 
incidence, relation to hardness of drinking 
water, 132 
vitamin E therapy for, N63 
examination, use in evaluating nutritional 
status, SA321 
iron in, in experimental hemochromatosis, 83 
lesions, in Whipple’s disease, 230 
lipids, in atherosclerosis associated with anemia, 
276 
myocardial degeneration, in rats, 
restricted food intake on, 305 _ 
myocardial fibrosis, incidence in low temper- 
ature environment, N95 
myocardial infarction 
effect of salt intake on, 331 
fat clearance after, 207 
in the Bantu, 8A257 
relation to dietary fat fed, 333 
relation to exercise in atherosclerosis, 221 
relation to portal cirrhosis, 37 
myopathy, in alcoholics, 268 
necrosis, effect of chlorides on, 28 
pathology, in canine atherosclerosis, 346 
selenium in, effect of calcium on, 330 
succinic dehydrogenase in, in iron deficiency, 27 
ubiquinone in, in vitamin A deficiency, 218 
weight 
in essential fatty acid deficiency, N127 
in iron deficiency, 27 
Height-Weight 
data 
for estimation of obesity, SA289 
U.S. adults, SA193 
examinations, use in evaluating 
status, SA321 
Hemochromatosis 
experimental production of, 83 
Hemoglobin 
levels 
in infants born prematurely, 195 
in iron deficiency, 27 
in pantothenic acid deficiency, 156 
in vitamin Bg deficiency, 149 
in zine deficient poultry, 302 
Hemorrhage 
from feeding irradiated beef, 14, 110 
Hemosiderin 
in liver, in experimental hemochromatosis, 83 
in liver and kidney, in choline deficiency, N160 


SA257 


for human food, N31 
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Heredity 
breed diteownen in thiamine content of eggs, 
SA225 
relation to tooth decay, 105 
Hippopotamus 
serum protein levels in, N31 
Histology 
adrenal cortex, changes after ACTH, 79 
liver, cell types, 44 
Hormones 
ACTH, effect on pantothenic acid 
enzyme A in adrenal cortex, 79 
adrenal, synthesis, effect of triparanol on, 262 
androgen, lack in fat deficiency, 17 
cortisol, effect on liver transaminase, 22 
epinephrine, inhibition of tryptophan pyrrolase 
by, 174 
estradiol, effect on lipid deposition in aorta, 338 
fat- mobilizing 
in cancer, 137 
nature and properties, 39 
gonadotrophin, effect on testicular changes in 
fat deficiency, 17 
growth, from various species, activity in man, 
103 ‘ 
insulin 
effect of chromium on, 348 
effect on hepatic output, N286 
sensitivity, in cancer, 137 
noradrenaline, metabolism, relation to environ- 
mental temperature, N255 
norethandrolone, effect on growth of premature 
infants, 2 
pituitary extract, effect on testicular changes in 
fat deficiency, 17 
pituitrin, to myocardial infarction in 
atherosclerosis, 221 
steroid, effect on location of starvation ulcers, 
151 
testosterone, effect on testicular changes in fat 
deficiency, 17 
thyroxine, conversion to triiodothyronine, inhi- 
bition by serotonin, 174 
thyroxine, effect on experimental 
selerosis, 92 
Horse 
kidney, cadmium in, 340 
Hydrocarbons 
effect on ascorbic acid synthesis, 48 
5-Hydroxytryptophan 
inhibition of thyroxine metabolism by, 174 
Hyperphagia 
control, by drugs, 202 
Hypertension 
coronary, effect on experimental atherosclerosis, 
179 
dietary management, 35 
experimental, aversion to salts in, 57 
incidence, relation to water hardness, 132 
Hypervitaminosis A 
from eating whale liver, N318 
Hypervitaminosis D 
blood studies in, N158 
Hypogammaglobulinemia 
absorption defects in, 138 
Hypothalamus 
blood fat regulating center in, N222 
stimulation, effect on feeding behavior, 182 
Hypothyroidism 
vitamin By» absorption in, 274 
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India 
leaf protein as food, N31 
occurrence of bladder stones in, SA257 
Infants 
amino acid excretion in, 68 
cystic fibrosis in, ceroid deposition in, 168 
dit irrhea in, parenteral fluid therapy for, 296 
diet, Sr® content, in England, 164 
foods for, vitamin Bz in, N223 
hypercalcemic syndrome in, prognosis, 135 
kwashiorkor in, magnesium metabolism in, 38 
malnourished, body water in, 232 
newborn, temperature regulation in, relation to 
noradrenaline metabolism, N255 
nutrition, studies by Food and Nutrition Board, 
SA97 
of diabetic mothers, body composition of, 266 
phenylketonuria, diet treatment of, 234 
premature 
effect of norethandrolone on growth, 2 
iron deficiency in, 195 
toxicity of vitamin K substitutes for, 
pyridoxine dependency in, 227 
Infection 
after appendix ligation, in dogs fed antibiotics, 
e ‘ 
relation to tooth decay, 105 
role in kwashiorkor, 324 
Injury 
growth decrease and nitrogen deficits after, 123 
Insecticides 
methoxychlor, residue in milk, 
Insulin (see Hormones) - 
Intelligence Quotient 
in children with phenylketonuria, 234 
Intestine 
absorption of amino acids, mechanism of, 16 
absorption of calcium from different segments, 
78 
bacteria 
effect of antibiotic containing foods on, 317 
effect of lactose feeding on, 80 
effect of penicillin on thiamine synthesis by, 60 
in the pig, relation to diet and age, 47 
bile acid sequestering in, effect on blood choles- 
terol level, 292 
carotene to vitamin A conversion in, 334 
changes 
from neomycin, 72, N191 
in Whipple’s disease, 230 
colon, mucopolysaccharide 
vitamin A deficiency, 91 
diverticulosis, absorption defects in, 138 
guinea pig, use in assay of intrinsic factor, 177 
iron in, in experimental hemochromatosis, 83 
jejunal diverticulosis, anemia and steatorrhea 
of, treatment with vitamin By. and anti 
biotics, 299 
parasites in, effect on growth of mice, 12 
perme ability, in protein-losing enteropathy, 236 
selenium in, effect of calcium on, 330 
weight, relation to growth rate and age, 247 
Intrinsic Factor 
in stomach, in myxedema, 274 
species specificity, for vitamin By. absorption, 
177 
Inulin 
clearance, in potassium deficiency, 
Iodine (see Trace Elements) 
Iron 
absorption 
in liver disease, 
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in mink fed raw fish, 143 
in non-tropical sprue, | 
deficiency 
effect on tissue succinic dehydrogenase levels, 
27 
in prematurely born infants, 195 
feeding, to produce experimental hemo- 
chromatosis, 83 
in liver, in hemochromatosis, 83 
Iron-Dextran 
treatment of infants with anemia, 195 
Irradiation 
beef, effect on vitamin k, 14, 110 
Isocitrate 
in muscle, in kwashiorkor, 272 


3S 


Ketone 

blood levels 
effect of fat-mobilizing hormone on, 39 
in hemorrhagic shock, N158 
in pregnancy, 187 

Kidney 

changes 

in normal versus alloxan diabetic rats, on 
atherogenic diets, 216 

in pantothenic acid deficiency, 156 

failure, in children, management of, SA353 

function 
in hypercalcemic syndrome, 135 
in potassium deficiency, 242 

glomerulonephritis, incidence in low tempera - 

ture environment, N95 

hemosiderin in, in choline deficiency, N160 

infarcts, effect of salt intake on, 331 

metallothionein, cadmium and zine in, 340 

nephritis 
in rats, effect of restricted food intake on, 305 
vitamin E therapy for, N63 

oxalate stones, relation to magnesium and 

vitamin B, intake, 306 

pathology 
in canine atherosclerosis, 346 
in copper poisoning, 11 

selenium in, effect of calcium on, 330 

stones, in vitamin Bg deficiency, 88 

succinic dehydrogenase in, in iron deficiency, 27 

vitamin By» in, relation to thyroid activity, 274 

weight 
in essential fatty acid deficiency, N127 
in rats force fed with plant proteins, 118 
relation to growth rate and age, 247 


_ Kwashiorkor 


follow-up studies, in Cape Town, 324 
from force feeding of plant proteins, 118 
magnesium metabolism in, 38 
muscle composition in, 272 
Kynurenine 
formation, from tryptophan, inhibition by sero 
tonin, 174 


Lactalbumin 
diet supplementation of rice with, 175 
Lactate 
blood levels, in zine deficiency, 111 
in muscle, in kwashiorkor, 272 
use in parenteral fluid therapy, in infantile 
diarrhea, 296 
Lactation 
dietary protein lack during, effect on teeth of 
offspring, 311 
effect on milk fever, 141 
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in cows, after I'*' damage, 237 
in human milk, variations in, 308 
Lactose (see Carbohydrate) 
Leaf 
proteins, for human food, N31 
Learning 
ability, relation to growth rate and age, 247 
Letters to the Editor 
Guha, B. C., 31 
Oomen, H. A. P. C., 350 
Sheehy, T. W., 191 
Shute, E. V., 68 
Life Span 
at low temperatures, N95 
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metallothionein, cadmium and zinc in, 340 
milk, amino acids in, 175 
plasma, binding of vitamin Biz by, 200 
storage, relation to food habits, 9 
synthesis 
effect of dietary cholesterol on, 113 


fat, 134 


for the 


A 
: 

| 


December 1961) 


in vitamin Bs deficiency, 149 
vegetable versus animal, effect on blood cho- 
lesterol levels, 70 
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blood cholesterol lowering by, 209 
Thiamine 
deficiency 
antibody formation in, 116 
effect on liver lipids, 21 
in eggs, of different breeds of hens, SA225 
sparing by penicillin, mechanism of action, 60 
Thirst 
effect on work output, 23 
Thrombin 
administration, to produce myocardial in- 
farction in atherosclerosis, 221 
Thrombosis 
relation to fatty acid types consumed, 333 
Thymine 
metabolism, role of cobamide coenzymes in, 85 
Thymus 
weight, in essential fatty acid deficiency, N127 


NUTRITION 


Thyroid 


REVIEWS 381 


cancer, relation to iodine treatment, 166 
damage, in the cow, from [!*!, 237 
goiter, research in the U.S.S.R., SA129 
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